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Fuzzy control emerged in the mid 1970s following the seminal paper by Lotfi Zadeh on analysis of complex
systems and processes, which appeared in 1973 [1]. The initial work of E.H. “Abe” Mamdani in 1974 on a simple
process plant [2] opened the door to an increasingly sophisticated array of applications of this paradigm. In particular,
the first truly viable industrial application of fuzzy control was implemented by Holmblad and Östergaard in the mid-
late 1970s on a cement Kiln in Denmark [3]. It is befitting that we now have a book length publication on theory and
application of fuzzy control from Denmark. Professor Jantzen’s book is a timely addition to the literature in the field,
particularly since it appears nearly a decade after the last single authored text on fuzzy control [4].
The present publication starts with a concise introduction to fuzzy control, outlining its historical roots and offering
a comparison of this methodology with PID control, the closest approach to fuzzy control from within conventional
control theory. Professor Jantzen next offers a sufficiently detailed introduction to essential elements of fuzzy set
theory and logic, namely fuzzy sets and algebraic operations on these sets and in particular approximate reasoning via
the so called Generalized Modes Ponens. This latter operation provides the basis for implementation of fuzzy logic
control algorithms although in practice a simplification of this approach, referred to as the Mamdani inference, has
taken hold in the literature on this topic.
Chapter 3 offers a detailed analysis of the structure and implementation of fuzzy control algorithms. Both Mamdani
style control rules, where the rule set is fundamentally linguistic in nature, and Sugeno style rules, where the conse-
quent of each rule comprises a linear function of the premise variables, are discussed at length. The author further
points out the conditions under which a given fuzzy logic controller can implement a linear P, PI or PD controller.
This analysis is continued on in Chapter 4 where the author illustrates how this control strategy can be fine tuned to
deliver appropriate performance in practical setting. The author further makes use of the relevant analytical tools from
classical control theory to explain the characteristic behavior of the resulting closed loop system.
In Chapter 5, the author points out how certain attributes of a fuzzy controller (shape and distribution of member-
ship functions in particular) can lead to the implementation of nonlinear characteristics that in principle enhance the
performance of a fuzzy logic control algorithm. These same characteristics can also potentially lead to limit cycles
and other phenomena well known in conventional control theory but which are often not sufficiently well addressed
in texts on fuzzy control. The chapter captures the essential aspects of these phenomena and points out the possible
issues involved in analytical study of fuzzy control systems that arise as a result.
Chapter 6 discusses self-organizing fuzzy control in the context of an approach derived from classical adaptive
control where control gain(s) are adjusted in response to the performance of the system (in terms of error and its
derivative.) While no formal proof of convergence is presented in this chapter, the approach is demonstrated to be
effective and rather straight-forward to implement. The chapter offers a reasonably detailed analysis of the proposed
adaptation scheme, however.
The notion of stability of fuzzy control systems is discussed in Chapter 7. Describing functions are used as the
main tool to address this issue. This approach, while not as comprehensive as a number of other methods used in the
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Book review / Artificial Intelligence 171 (2007) 1116–1117 1117field (such as Lyapunov based methods) is consistent with the framework for fuzzy control used by the author wherein
a close parallel is drawn between fuzzy and PI/PD type controllers in linear control theory throughout the text.
Chapter 8 discusses the application of fuzzy control to the classic cart-ball balancing problem. Detailed compar-
isons with classical methods offer the reader adequate perspective on the use of fuzzy versus conventional control in
this context.
Chapter 9 addresses the potential use of fuzzy control in engineering. While the discussion is rather brief, and
largely stays at the overview level, the connection made between fuzzy supervisory control and methods based on
discrete event systems is insightful. In addition the author presents several possible modes in which fuzzy logic can
be used in a supervisory role, highlighting the potential application of this method beyond setpoint control.
All in all, the book should be considered an excellent text for teaching fuzzy logic control at advanced undergrad-
uate or early graduate levels in engineering. Its key strengths are the use of a very structured framework to introduce
fuzzy control and the connections made with conventional control analysis methods. Engineers in industry, attempting
to use fuzzy control will also benefit from reading this text, since it offers a streamlined approach to fuzzy control and
draws parallels with classic industry type controllers, namely PI, PD and PID controllers.
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